Design of the high explosive (HE) warheads is confronted with series of contradictory requirements. Modeling of fragment size, mass distribution is one of the great importance for determination of fragmenting warhead efficiency. In this work a numerical solution for Mott's formula was built using MATLAB for determination of mass distribution and average mass of fragments. A 105 mm high explosive HE projectile was tested in a pit test and the results are comparing with numerical results. The comparison show small error in average mass of fragments (0.03%). A combination of this method with Held's formula leads to calculate the warhead characteristics λ and B. This gives a good approach of calculating different fragmentation parameters for different warheads
INTRODUCTION
Measurements of warheads performance are expensive. The results are strongly dependent on details of warhead design, necessary economies at the measurement facility, and round-toround variations. Therefore it is essential to have a capability to make warheads performance predictions in the earliest phases of weapon preliminary design.
Natural fragmentized projectiles or warheads result in a wide range of random fragments distribution (masses and geometry). Expansion of the warhead case under detonation products pressure causes splitting of the warhead body into various sized fragments. For cylindrical steel warhead cases, initial elastic-plastic expansion of the case occurs when it is extended from the original volume to about 1.44 times. When the current case volume being risen to about 2.56 to 3.24 times of the initial warhead volume, the detonation products are released through cracks and subsequently an expanding detonation products cloud is developed beyond the fractured warhead case. [1] The shapes of fragments from a detonated munition may vary considerably. Many will appear flattened, corresponding to the thickness of the swollen case which is stretched by the expansion that follows detonation. Some fragmentation munitions have a light casing wrapped with a notched metal helix of square cross-section to control the size to some extent and, therefore, the distribution of mass among the fragments. In general purpose munitions; the size of fragment is not controlled; consequently, fragments may vary from dust-like particles to relatively large pieces.
Ordnance warheads are generally axisymetric. This reduces performance calculations to two dimensions. Warhead fragmentation is generally one of two types: natural fragmentation or controlled fragmentation. Natural fragmentation yields a random distribution of fragment sizes (masses) that can be described analytically.
MASS OF THE WARHEAD
The total mass of the warhead (m) is determine by summation of the mass of warhead case (mb), mass of explosive charge (me) . 
 
Where: Vb -volume of the warhead case (m3) ρb -density of the warhead case material (kg/ m3) R -external radius of the warhead case (m) r -internal radius of the warhead case (m) Ve -volume of the explosive charge (m3) ρe -density of the explosive charge (kg/ m3)
MOTT AND HELD FRAGMENTS MASS DISTRIBUTION LAW
The developed natural fragmentation model is based on the Mott's theory of break-up of cylindrical "ring-bombs", in which the average length of the resulting circumferential fragments is a function of the radius and velocity of the ring at the moment of break-up, and the mechanical properties of the metal. Following Mott and Linfoot, the "random variations" in fragment sizes are accounted through the following fragment distribution relationship. [2, 3]     Held has developed an experimental approach to represent the fragment mass distribution as a function of a number of fragments. The method of analyzing mass distributions by means of Held's formula is explained as follows [3] 
Where: M(n) -mass of fragments of number of fragments greater than n B,λ -constants To determine the values of B and λ it is convenient to take a logarithm of equation (9) so that in a logarithmic representation the point of intersection n=1, or log n=0, will give constant B directly on the ordinate axis, and exponent λ can be determined from the slope of he straight line (Figure 1) . That is
 If the correlation coefficient of the relation Figure 1 is greater than 0.99 the result is accepted else, using the constant B and λ as originally determined, one can now calculate an optimum mass MB, that is, a total mass MB that the best fits this set of equations, as [4]     
NUMERICAL SOLUTION
The equations from (1) through (8) are generated for cylindrical warhead and they are not applicable for most types of warheads configurations. Numerical solutions were made to use these equations in the warhead that contain different type of geometric shapes like line, circle, tangent etc.
The way to determine warhead geometrical parameters is by using mathematical functions to determine warhead's geometry. Procedure is straightforward that all we need is the drawing of the warhead (105 mm HE projectile is applied for this research) see Finally, the mathematical formulations of the functions which describe warhead external and internal body path are made the calculation is jointed together the warhead body path joint is obtained (see Figure 8 ). There are eight separate segments of warhead body which we will take into account.
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Basis for computation method, for warhead body and explosive charge is warhead with planes perpendicular on symmetry axis. Elements between planes should be cylinder rings (for warhead body) and cylinder (for explosive charge). One must find the warhead parameter that explain in the equations (1) to (8) for every element and add them together so we can obtain parameters of the warhead. A computer program is built up using MATLAB the language of technical computing to calculate the above warhead parameters. [5, 6, 7] . Held experimental technique equations (9) to (12) was used to evaluate the characteristics λ and B using accumulation number of fragments from Mott's formula. Tables 1 to 3 show the mass, and mass distribution results for 105 mm HE projectile, Table 4 it's for experimental test for 105 mm HE projectile in a pit test to get mass and size of fragments, Figure 5 show a comparison between numerical and experimental results. The average masses for experimental and predicting technique were 5.2722 and 5.2737 respectivly with small error about 0.03%. The total number of fragments for exprimental and predecting technique were 2188 and 1955 respectivly with error about 10.7 but the different in weight about 10.6% (total weight of tested projectile fragments is 11.5355 kg and 10.31 kg for calculted one) the cause difference related to the numerical solution that just caculate the metal sandwich with explosive and neglect the nose and the base of the projectile and that is not happened in the real case. Figure 5 show the mass distibution for exprimental, Mott's and Held's formulas, it is clear that Mott's formula distribution start form small rising graduly up to total number of fragments and this is not usually happened with real warheads that increase or decreae from group to another 
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